Abstract. 2014 Steps in the 03B3-ray multiplicity as function of the excitation energy have been observed in coincidence with the incompletely relaxed part of the energy spectra of fragments emitted in the reaction 40Ca + 40Ca at 400 MeV. Excitation energies and angular dependence of these variations suggest that they are correlated with the excitation of high energy collective modes through a rather direct process in the early stages of the reaction. l-values of this excitation mode are discussed.
leaves no doubt about their existence. [3] in 37 Ar isotopes. Only statistical uncertainties are indicated.
The total excitation energy is also indicated. On part b) of these two figures, the corresponding multiplicities ( [1] and [3] . But whereas it is often difficult to extract the bumps from the quasi-elastic or deep inelastic background, especially when only a Z identification is performed, the multiplicity measurement allows a clean identification of phenomena correlated with a given value of the angular momentum. Even if differences in excitation energies and Q-values for the different isotopes smear the energy spectrum, they are not likely to wash out the multiplicity spectrum, since the I values of the excited multipoles are smaller than the I values associated with the background and not expected to depend very much on the A of the fragment.
It is interesting to get an evaluation of the l-value of the possibly excited multipole. y-rays are the ultimate stage of the deexcitation, following particle emission. In a system symmetric in the entrance channel and for a binary process, the centre of mass cross section should be symmetric around Z = 20 if there were no evaporation from the fragments. Thus for any given excitation energy, our experiment allows the determination of the average number of charges AZ emitted in the deexcitation and of the variance (Jz of the Z distribution. For the N distribution, AN was evaluated from ref. [1] as well as from the ALICE code predictions [6] [10] ) and theoretical (isoscalar octupole resonance at 33 MeV [9] ) evidence. This remains rather puzzling since such mutual excitation would be expected to be much less probable than single excitation. It is worth noting however that the extracted angular momenta are probably slightly overestimated, since they correspond to average multiplicities (including background multiplicity).
In conclusion, the variations of the multiplicity observed in this experiment support the hypothesis of the excitation of high-energy collective states during heavy-ion collisions, through a rather direct process. The measurement of the y -ray multiplicity proved to be a sensitive tool for investigating details of the nuclear structure and variations of angular momentum at a relatively low excitation energy, where little particle evaporation takes place. Limits on the I value of the excited multipole have been obtained. At higher excitation energies, where more particles are emitted, the y-ray multiplicity is clearly not sufficient to determine the initial angular momentum [11] ] in such a low A region of nuclei. As indicated above, in the course of the same experiment, more detailed information on particle emission has been obtained and will be published later.
